Schimr-* . 453 . Vol. 47, pp. 83-86, © Hippokrates Veriag GmbH 


itndcrerv ■ 

n Mensi:, 
ngenomn k 
iiche Neh k - 
starker < 
Sonneniiti 

lich geri; 

mil U\ 
\ktivitat 

rzlich ze 

quamitai: 

ancemger 


Alkaloids from Taberna^montana tscrocfrpa 

■ 1 »an Beek, R. V9rpoorte and A. Basrheim Svendsen 

• _ “l, ■ 

•. 3&r irr^nt of Pharmacognosy, Gorlaeus Laboratories, Leiden , The Netherlands 
deceived: September 20, 19S2 


Journal of plant a 
Medicinal !!“ 
Plant Research HKSiIeEB 


en Akti. 
alb die b 
izund das 
Aus u ns-. 
den, ob r. 
ch venre 
lem St am.. 
, soil ten n 
/erden. v 
m Furoeu 
[elsfrei er* 


ine fur dire ■ 


. und G. Sr 

i(mc). 

T. Resin- 
ik T. Ju' 

tCta PermuSt 11 

S.> L. A-1> 

nermatu J 

Fitzpsiirict 
W, 809 (19 ■' 
A. P-i M 
tnd E. Hub 
2, 1075 (19?* 


Oskar Sch'' 
Oiedcr L tii [l 
, D-8520 £■ 


Key Word Index: 

'/([/tffflflWJcHrtrwio pxorocarpa ; Apocynaceae; in- 
jnle alkaloids; biosynthesis. 


Abstract 

1 he isolation of the alkaloids from two different 
simples of stem bark of Tabernaemontana psorocar- 
>(/is described. Both samples contained 16-epi-iso- 
vnsirikine as the major alkaloid but differed from 

!th other in the number and quantity of the other al¬ 
kaloids. The following minor alkaloids were identi¬ 
fied: 12-methoxy-l4.15-dehydro-vincamine, valle- 
'Nichotamine, isovallesiachotamine, tetrahydroal- 
'lonine. coronaridine and voacangine. 

introduction 


16-epi-isositsirikine. As it was not possible to deter¬ 
mine the stereochemistry of C-16 unambiguously 
from the data published for isositsirikine [3] and 16- 
epi-isositsirikine [4], the two alkaloids have been pre¬ 
pared semi-synthetically from geissoschizine. 1 heir 
FI-NMR spectra have been compared with the spec¬ 
trum of the isolated compound. From the results ob¬ 
tained and by comparison with the original 'H-NMR 
spectra recorded by Kutney [3] and Gilbert [4] it 
could be concluded that the isolated compound is 16- 
epi-isositsirikine (Fig. 1). This was later confirmed by- 
data published by Kan et al! [5] which are in good 
agreement with the values presented in this paper. 
The C-16 stereochemistry of the isositsirikineshas re¬ 
cently been revised [6]. The correct stereochemistry 
is presented in Fig. 1. Using preparative 1 LC also 
four minor alkaloids have been isolated from the first 
bark sample, and identified as 12-mcthoxy-14,15-de- 
hydro vincamine (Fig. 2), a mixture of vallesiachota- 
mine (Fig. 3), and isovallesiachotamine (Fig. 3), and 


Although many Tabernaemontana species have 
p n examined for their alkaloids, no research on the 
dknloids of T. psorocavpa is known to the authors ex- 
V F for the remark of Quota that this species is sui- 
: T for the extraction of alkaloids [2]. In a previous 
Gait ion we reported on the presence of the seco- 
■ -iijc»id-glueosidc sweroside from T. pxorocarpa [Ij. 
I: ,h .is paper the isolation and identification of the al- 
' ’Hds from the stem bark is described. 


Results 


and Discussion 


w ° dilferent samples of T. pxorocarpa collected 
,,;in ( oast in 1980 and 1981 respectively, have 
;u estimated. Each sample consisted of leaves, 
;ind stem bark. In a preliminary investigation 
' lc s,e m bark was shown to contain alkaloids. 

b " I 1 • ’ 

11 e °nlv this part has been investigated on a 
Using column chromatography one ma- 


. ;u r! i vvas isolated from the first bark sample 
! by means of its spectral data (U V, MS, 

' 'C-NMR, [a]]') 1 as either isositsirikine or 



Fig. I. Uvcpi isusitsinkine 
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fro 2. 12-nicthoxy-14-l>dtihydro vincamine 
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tetraliydroalstonine (Fig. 4) by means of their spec¬ 
tral data {UV, MS, l H-NMR). The identity o ii he last 
three compounds has been confirmed by coTLC with 
reference substances. In addition to the alkaloids — 
with the exception of tetraliydroalstonine - already 
found in the first sample, traces of a mixture of coro- 
naridine (Fig. 5) and voacangine (Fig. 5) have also 
been isolated from the second bark sample and iden¬ 
tified by means of coTLC in combination with ceric 
* 

sulphate spray reagent. 


9 



■10 

CHj 


Fig. 4. Tetrahydroalstonine 



Fig. 5. Coronaridine R, = H 

Voacangine R, = OCTT 


So far 16-epi-isositsirikine has been isolated from 
Aspidosperma cusp a [4] and Tahernaemonlana psy¬ 
ch o trifolia [ 7 J (s y n. Pes ch i e ra ech in a ta [ 8 ]), 12“ m e t h o- 
xy-[4 t 15-dehydro-vincaniine has been isolated from 
two species, namely Crioceras dipladetuifloms [9] 
and Hunteria elUotii [10]. Alkaloids of the vincamine 
type are reported to occur in only two other 7 abertm- 
emontana species. Vallesiachotamine and isovalle- 
siachotamine are rare alkaloids isolated for the first 
time by Djlrassi from Valles in dichotoma [ 1 1. 12]. So 
far they have always been isolated as a mixture. They 
have not been isolated before from the genus Taber- 
naemontana. Although tetrahydroalstonine has been 
isolated from many different genera, its occurrence 


in the genus Tah e mac menu an a is reported only once 
[13]. Coronaridine and voacangine occur in many Tu¬ 
be mae mo n tana species; in fact they are the most 
common alkaloids in the genus. 1 he simultaneous 
occurrence of 16-epi-isositsirikine, vallcsiachotami- 


ne and tetrahydroalstonine is of biosynthetic interest. 
All three alkaloids are examples of the early stages in 
the indole alkaloid biosynthesis. Both tetrahydroal¬ 
stonine and 16-epi-isositsirikine probably have 4,21- 
dehydro-geissoschizine (Fig. 6} as precursor [ 14. 5]. 
The fact that only the 16S isomer of the isositsirikines 


has been isolated, shows that the enzym system in T\ 


psorocarpa which is responsible for the reduction ot 
the double bond in geissoschizine is stereo-speeilic. 
The enzym system present in Aspidosperma cuspa 


van BeeK Verpoorte, Baerheim Sven-Q,. 



Fig. 6, 4.21 dehydro-gcnssoschizine 



Fig. 7, 4,21 wiehydro-eorvnimtheme 



J ™ 
.Lie ar 
r.lac 1 

: olU 

■ op‘ nc 
Tcoi 

ned f 
. .iribi 

.>>ep 
■ :541 

qure 

v 

: min 

v wat 

;h l^ 

. s, vll 

v rvmat 
^Lican l 


and T. psorocarpa produces an isositsirikine with th. 
opposite 16-configuration as the one in Caiharamh, 
rosea a [3,6]. Stockist has proposed that vallesiachi 
tamine may be derived from 4,21-dehydro-corynar 
theine aldehyde (Fig. 7). 4.21-dehydro-corynanthe 
ne aldehyde hydrolyses via a carbinolamine to a dial 
dchyde. This is then converted, after isomerizatio 
of the 18,19 double bond, to a 19,20 double bond, b 
condensation between C| 7 -OH and Nj-H [14], Pos-, 
bly 4,21-dehydrogeissoschizine, which is the prok 
b!e precursor of both 16-epi-isositsirikine and tetra- 
hydroalstonine, and not 4,21-dchydro-corynantheiii 
aldehyde is the direct precursor of vallcsiachotam i 
ne. No isomerization would then he necessary. Th. 
co-occurrence of tetrahydroalstonine and vallesii 
chotamine demonstrates that later enzymes oi ill. 
heteroyohimbine pathway need not to be absent f 
the formation of alkaloids of the vaHesiachotamirn 
type, as suggested by StOckigt [14]. The concurred 
production of the corynanthean, vallesiachotamai 
eburnan and ibogan classes thus makes T. psoroctu 
pa a unique species from a biosynthetica! viewpoit 
within the genus Tabernaemomana. 


Experimental 


Ft ant mu ter kit 

Two different samples, each consisting of stem bark, twigs as; 
leaves of T. psorocarpa (Pierre ex Staff) Pichon, were collects 
by Dr. A. J. M. LEruwRNm rg in Ivory Coast. "I lie first sample,^" 
Section no. Lg 1 2f00, was collected early in 1980 10 km east'. 
Yakasse Me, 4 he second sample collection no. Lg 12277. wasco 
tec ted in late 1981 in Foret tie Yapo. Vouchee specimens are L 

in t he he rbari u m at V*agen i ngon The Nether !,k 
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Isoiutio?t af the alkttloids 

The isolation procedure and the quantities of stem bark to- 
were the same for both samples. 225 g of the ground stem bark^ 
extracted for 12 hours with 96 % alcohol in a Soxlet apparatus un¬ 
king under reduced pressure (± 0.25 atm.) After filtration the ■■ 
coho! was evaporated in vacuo to dryness. Ihe extract (12 g. 1 
partitioned bet wee n 2t SO m i e t h v 1 acetate and 21X.1 m 1 2 % vcc - 
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Alkaloids lrom Tabernaemontana psorocarpa 


The acetic acid layer was collected, brought to pH = 8 with 
K ' lu . aninK >nium hydroxide and extracted with ethyl acetate, The 
jNll y ; estate layer was collected, dried over anhydrous sodium sul- 
t ■ r'and evaporated in vacuo to dryness. Yield; 110 nig of tertiary 
‘ i\ids (U.05%)' The extract was passed through a Merck Silica 
I ohimn. size B (dead volume of 90 ml) with ethyl acctate-iso- 
(0 +■ l) as mobile phase. For both samples three fractions 
'''Collected- The second and third fraction of both samples con- 
iu j i2-methoxyd4J5-dehydro-vincamiiie and 16-epi-iso- 
Kirikine respectively. In the first hark sample the first fraction 
, TliiTa u-d by means of preparative TLC on 0,25 mm silica gel 
!>'[054 layers with solvent system B in tetrahydroalstonine and a 
■noureoi' me vallcsiachoiamines. Although the two isomers can 
-' ^ninaied by means of solvent E, this was not attempted due to 
L minimal quantity present. In the second bark sample fraction 
.p,. again separated with solvent B in two bands. The band 
xnh the I owe r R | y i e Id e d a ga i n a m i x t u re o f t h e va 11 e s i ac h o tarns- 
■ -V \ihile the band with the higher R f was shown to be a mixture of 
run art dine and voacangine by means of MS and N MR, This was 
\ hi fir med by means of coTLC with solvent D. Corona ridine and 
..i Lcamtinc were not further separated due to lack of material. 


. krwmtography 

I'he TLC systems used were: 

\ ethyl acetate-isopropanol 1 + 1 
H: ethyl acetate - iso propanol 9 + 1 

i toluene - absolute ethanol saturated with ammonia 9 + 1 
[)■ toluene;- absolute ethanol saturated with ammonia 98 + 2 
i chloroform - cyclohexane - diethyl amine Jfl + 8 + 3, 

Ml on silica gei F254 1 fertigplatte" Merck in saturated chambers. 


iU'Urtion 

Hie spray reagents used were: 

V I "o ceric sulphate in 10% sulphuric acid 
!■; 1I.2M ferric chloride in 35 % perchloric acid, followed by hea¬ 
ting with hot air 
{ mdoplatinatc reagent 
i t I)ragendorffs reagent. 


IpfwraUts 

1 V spectra were recorded in methanol. 100 MHz 1 H-NMR and 
- MHz 1 C-NMR spectra were recorded on a JEOL PS-100 ap- 
;h |1 hus, 300 MHz l H-NMR spectra were recorded on a Bruker 
' l ' M .'■(H), both in the Fourier transform mode in CDCI 3 . Shifts arc 
: ' : v willed In 6 values relative to '['MS, MS spectra were obtained 
" ::i -Ia A El MS 902 spectrometer using a direct inlet system and 
' V|/; dion energy of 7(1 uV, [jjV was recorded in CHCI> 

' 'iwmerization of (he alkaloids 

{ f, \f PF isosiisirikhw: R r va I ucs i n t h e T LC syste m s: A 0.19 r B 
r *y 9.31 Colour with spray reagent: A yellow, B green-black, 

, 1 ' 223, 278 and 288 (sit) nm. 

T. 70 eV): m/z 355 (15), 354 (MS 67). 353 (54). 339(3), 
325(4). 324 (7). 323 (24), 295 ( 6 ). 252 (33), 251 (100). 250 
'■ 349)(37), 237 (16). 235 ( 9 ). 223(14), 171 (27), 170(32). 169 
"’^U 8 ), 156(23). 144 (19), 

. ^ JR ( UH) MHz); the T-I-NMR spectrum was identical with the 
4 8 spectrum of synthesized 16-cpi-isositsirikine and with 

'^IR spectrum of Ib-eni-isositsirikine isolated bv Gn bimm 
( ,! l 4 [. 

.! ^IR 125.2 MHz); 13.(1 (q. C-18). 18.5 (t. C- 6 ), 29.6 (R C-14), 
-. ' ( H5). 49,l (d. C-16). 51.2 ( 1 , C-5), 51.5 (q. COOCH,), 

F. u ;; ;3), 54.6 I t, C-17), 6 1. 6 ( 1 , C-21), 107.3 (s, C-7). 111.0 (d, 
' C-9), | 19.2 (d. C- 10 L l21.4(dX-in. 322.5 (d,C- 


~ 


-■ ‘:, (s -C-8). 1.13.5 (s.C-2). i34_5 (s_ C'-2(l). I36.2U.C-13), 

A 000 O- l«Ji- -97° (t = o. i«). 

, 15-itcliuiro-vinccimim': R,-Viilucs in the FIX’ 

X t 0.69, Colour with sprav roagonl: A “rev-black. 

: ; ,lk M'w-grecn. ~ 


'•lAhifrA 271 • 281 (sh), 294 nm. 

( ■ ' ,( )c\j: nvz383 {15). 382 


(MX 61). 381(11), 364 (4). 
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353 (22). 352 (11). 351 (11). 349 (8). 335 (12). 324 (27), 323 (100), 
314 (5). 308 (12). 307 (8), 295 (7). 294 (9), 293 (8), 281 (4). 280 
(54), 279 (27), 265 (11). 

'H-NMR (100 MHz): 7.08 (dd.J = 2.0 and 6.6 Hz, H-9), 7.08(dd. 

J = 6.4and6.6 Hz, H-10),6.58(dd.J = 2.0and6.4Hz, H-I1),5.78 
(brd, J = 9.4 Hz. H-15). 5.48 (dt. J = 2,8 and 9.4 Hz. H-14), 4.26 
(br s. OH). 4.04 (hr s. 11-21). 4.0-2.4 (m. H-5 and H-6). 3.85 (s. 
COOCH j, 3.76(s. OCH j, 3.02 (m. H-3), 2,48 (d, J = 12.5 Hz.H- 

17) . 2,1(1 (d. J = 12.5 Hz. H-17). 2.05 (dd. J = 7.6 and 12.5 Hz, H- 
19). 1,59 (dd.J = 7.6 and 12.5 Hz. H-19), 0.99 (t. J = 7.6 Hz. H- 

18) . 

Melting point: 208° C (uncorrected), [u] 211 : + 82° (c = 0.019). 
Vdllcsiachotamine and isovaUesiachoiamine (mixture ): R ( -va lu¬ 
es in TLC system: 8 0.61. E 0.43 and 0.48. Colour with spray rea¬ 
gent: A red-brown. B orange-yellow. 

UV, 223 and 291 nm. 

MS {150° C. 70 eV): m/z 351 (47). 350 (93). 335 (15), 323 (21), 322 
(42), 319(16). 318(15). 317(13), 307 (30), 291 (52), 279 (100), 265 
(33), 264 (26), 263 (85). 221 (60), 209 (32). 

'H-NMR (100 MHz): 10.30 (s, H-21 isov.), 9.38 (s, H-21 vail.), 
7.76 (s. H-J7 isov.), 7.68 (s, H-17 vail.), 7.53-7.10 (m, H-9, H-10, 
H-l 1 and H-12), 6.67 (q, J = 6.5 Hz, H-19 vail ). 6.46 (q, J = 6.5 
Hz, H-19 isov.),4.6-4.2 (m. H-3), 4,06-3.97 (m, H-15). 3.86- 
3.73 (m. 11-6), 3.64 (s. COOCHj, 2.94-2.83 (m, H-5), 2.18 (d, J 
= 6.5 Hz. H-18 isov.). 2.10 (d.j = 6.5 Hz, H-18 vail.). 2 15-1.7 
(m, H-14). The 'H-NMRdata are in good agreement with those re¬ 
cently published by Waterman ct al. [15]. 

Tetmhydroalnonme: R,-valuesin FLC systems: B 0.67, C0.72. 
D 0.39. Colour with spray reagent: A brown-black, B no colour. 
UV, 222. 282 and 289. 

MS (125°C.70cV): m/z352 (M + . 100), 35! (55). 337 (28), 323 (6), 
32! (5),293(7),251 (17),249(11).223 (23), 209(11), 197 (!8), 156 
(-13). 'H-NMR(300MHz): 7.78{br s. NH), 7.56 (s. H-17), 7.45 (d, 
J = 6.7 Hz, 11-9), 7.25-7.05 (m, H-10. H-l 1 and H-12), 4.50 (dd.J 
= 6.0and 10.5 Hz. H-19). 3.75 (s. COOCHj, 3.36(dd, .1 = 2.5 and 
i I Hz, H-3), 3.12 (dd. J = 2.5 and 13 Hz, H-21|)), 3.0-2.85 (m, 
H5f) and H6[i). 2.82-2.65 (m. H6«, H-15 and H-21«). 2.6-2.45 
(m, H-5a and H-I4a), 1.41) (d. J = 6.2 Hz, H-18). 

Coroiiitridiiie and voacangine (mixture): R,-values in I LC sy¬ 
stems: B 0.68. C 0.76, D 0.60 (cor.) and 0,52 (voaj. Colour with 
spray reagent: B corona ridine blue, purple after heating, voacan¬ 
gine purple, blue after heating. 

UV. 226. 283 and 294 nm. 

MS (25 ; ’C\ 70 eV): m/z 369 (10, vou T ), 368 (M + . 32, von.), 353 (5, 
voa.), 339 (22, voa. and cor,), 338 (M + , 74, cor,), 323 (12, cor,), 
309 (3, voa. and cor.), 283 (2, voa.), 279 (2, cor.), 253 (5, cor,), 244 
(6, voa.). 214 (15. cor. K 208 (13, voa. and cor,), 184 (12, voa.). 169 
(20, cor.), 168(8, cor.), 167 (11, cor.), 160(7, voa.), 154(19. voa, 
and cor,), 136 (100, voa, and cor.), 135 (36, voa. and cor.), 130(10, 
cor.). 124 {50, voa. and cor.), 122 (39, voa. and cor.). 

'H-NMR (300 MHz): 7.77 (s, NH cor.), 7.64 (s, NH voa.), 7.48 
(dd. i = 7.5 and 1 Hz. H-9 or I F 12 cor,). 7.24 (dd, J = 7.5 and 1 
Hz, H-9 or H-12 cor,), 7 .\5 (Odd J = 7.5,7,5 and l Hz, H-KlorH- 
1 1 cor,). 7.13 (d, J = 9,0 Hz, H-12 voa,). 7.08 (dddj = 7.5,7.5 and 
I Hz. H-10 or H-l 1 cor,), 6.92 {d. J = 2.5 Hz. H-9 voa.), 6.80 (dd. 
i - 9.0 and 2.5 Hz, H-l I voa.), 3.85 (s. GOT voa.), 3.71 (s, 
COOCH 3 voa. and cor ), 3,85-1.30 (m, aliphatic protons), 0,90 (t, 
J = 7.4 Hz, H-18 voa. and cor ). 


Synthesis of isositsinkhte and 16-epidsositsirikine 

14 mg of geissoschizine was dissolved in 6 ml - H : U (5 

+ 1) and al ter addition of NaBH 4 stirred at room temperature for 
1 Vn hours. The solution was then first acidified with 4 N HCI and 
subsequently basified with KHCOv The solution was then extrac¬ 
ted twice with EtOAcafter addition of 6 ml ITO.The ElOAc layer 
was dried over anhydrous Na : SO_, and evaporated in vacuo. I he 
residue was separated by means of preparative TLC' with solvent A 
in 2 bands. The lower, smaller band yielded a side product, which 
was shown by its MS and ] H-NMR data lo be most probably iden¬ 
tical with isositsirikincdiol. The higher, major band yielded 2 com¬ 
pounds in approximately equal quantities, which were separated 
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by means of preparative TLC with solvent i he band with higher 
R, w as characterized as isositsirikiiie and I he hand with lower R, as 
16-epi-isositsirikine. 

Isosiisirikiite: R r values in TLC systems: AO. 19, B 0.07. C 0.31. 
E 0.42. Colour with sprav reagent; A yellow, R green-black. 

MS (10(1° C. 70 cV): m/z 355 (17), 354 (M ‘. 81). 353 (68). 339 (4). 
337 (2). 325 (4). 324 (7), 323(23), 295 (6), 252(33), 251 (UK)).250 
(14). 249 (29). 237 (14). 235 (7). 223(12). 171 (17). 170(20). 169 
(31). 168(10). 156(13). 144(11). 

’H-NMR (300 MHz): 8.75 (brs, NH). 7.48 (d. .1 - 7.5 Hz, H-9). 
7.39(d. J = 8.1 Hz. H-12). 7.20-7.08 (m, H-IOanil H-11). 5.64 (q, 
J - 6.8 Hz. H-19), 4.34 (hi s, H-3), 3.82 (s. COOC1R). 3.57 (dd, ) 
= 7 and 11.6 Hz. H-17a). 3.56 (d.J = 12.5 Hz. H-21«), 3.50 (dd, J 
= 5.6 and 11.6 Hz. H-17b), 3.29 (br dd, J = 5.6 and 13,2 Hz. H- 
5(3), 3.42-3.03 (m. 5a and H-15), 3.0 (m. H-6(3). 2.97 (hr d. J = 
12.5 Hz. H-2IJ3). 2.66 (brdd, J = 4.6 and 16 Hz, H-6«), 2.51 (m. 
H-16), 2.24 (m. H-14a and H-t 4(3). i .67 (dd, J = 1.0 and 6.8 Hz. 
II 1.8) 

/ 6-Epi-isositsmkinc: R,-values i:t TLC systems: A 0. [9, B 0.07 
and E 0.20. Colour with spray reagent: A yellow', B grcen-black. 
MS (160° C, 70 eV): m/z 355 (17), 354 (MU 81). 353 (68). 339(4). 
337 (2). 325 (4), 324 (7), 323 (23), 295 (6), 252 (33), 251 (100), 250 
(14), 249 (29), 237 (14). 235 (7), 223 (12), 171 (17). 170 (20). 169 
(31), 168(10), 156(11), 144(11). 

‘H-NMR (300 MHz): 8.55 (br s, NH), 7.46 (d, J = 7.2 Hz. H-9, 
7.34 (d. J = 7.8 Hz, H-12), 7.20-7,06(m, H-10and H-l I), 5.53 (q, 
J = 6.7Hz. H-19), 4.06 (br s. H-3). 3.95 (dd. J = 4.1 and 12 Hz, H- 
17a), 3.88 (dd, J = 5.0 and 12 Hz, H-17b), 3.80(br d, J = 14.0 Hz, 
H-21(5). 3.56 (s, COOCHj). 3.33 (ddd, J = 4,7.4,7 and 9.5 Hz. H- 
15), 3.20 (br dd, J = 5 and 12 Hz, H-5(3), 3.12 (br d, J = 14.0 Hz.. 
H-21<x), 2.93 (m, H-6fi), 2.85 (m. H-5«), 2.67 (bi d, J = 15 Hz, H- 
6«), 2.60(ddd, J = 4. 1,5.0and9.5 Hz. H-16), 2.30 (m, H-l4aand 
H-14(S), 1.61 (d. J = 6.7 Hz, H-18). The data presented here for the 
isositsirikincs are in close agreement with the data published by 
Kan [5], except for the shift of the carbomethoxy group in isosilsi- 
rikine, 3.82 and 3.67 ppm respectively. 
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